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Figure 1. Front StregRollinsford, New Hampshire

StraffordRegionaPlanning Commission conducted a Road Inventory, Condition Assessment, acakstogefor

the Town of RollinsfordThis is part of a Pilot Program done in partnership with the NH Department of
Transportation and UNH Technology Transfer Cefrtgentory and Assessments were entered into the

statewide Road Surface Management System (SRSMS) software for analysis, prioritization, and generation of
repair strategies. Repair strategies and ay&@r budget plan have been prepared in partnership it Town

and presented within this report.
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Overview

Strafford Regional Planning Commisstompleted a pilot of the SADES Road Surface Management
System (SRSMS) program in Tlevn of Rollinsford. This pilot was a collaborative effothefNew
Hampshire Department of Transportatiathe University of New Hampshire Technology Transfer
Center,andthe New Hampshire Associatiof Regional Planning Commissiofise SRSMfrogram
aimsto address thechallengeof maintainingb S ¢ | | Y LJa K A NID&ailedin®@atibn abubtl R 4 ©
the conditionof locallyowned roads is currently limited and municipalities must maintain critical
facilities with limited budgetsTheSRSM@rogram began ithe summer of 2015 when eadRegional
Planning CommissigiRPCEompletad a roadway inventory of a partnenunicipality.Upon completion,
this phase was followed by a quality assurance and control process. Theawditions were then
mapped inthe SADES online program. The final step of the program wastime forecasting and
scenario planningsing theroadwayinventorydata. Each RP®orked with staff from theparticipating
municipalityto develop a comprehensive reviewtbieir road networkwith the goal of improvinghe
overall pavement condition index (P©GVer time Thisprocesscreated a valuable tegearmaintenance
road plan toguidefuture road management decisions.

Rollinsford

Rollinsford is aural communityin Strafford CountyRollinsford was ardeal candidate for the SRSMS

pilot because it has a manageable area ofsgbare miles and a total of 17.1 miles of local roadlso
presental an opportunity to strengthenolB f | GA2YAKA L) 6AGK 2yS 2F { wt/
Rollinsford staff and decisiemakers welcomed the opportunity to work with SRPC &ndeveloplocal

road maintenance and budgeting tools.

SADES Road Surface Management System

Rollinsford agreed to engage the Strafford Regiéhahning Commission to conduciad inventory
data collection, identification of pavement conditions, and operation ofdte#ewide Road Surface
Management System (SRSMS) softwa@tee SRSMS program is administeredhigyNH Department of
Transportation (DOTand theUNHTechnology Transfer Cent@NHT2) in partnership witithe
regional planning commissisto assist communities in planning local road maintenance.

CKS F2tft26Ay3 Gl ala o9SNBE O2yRdzOG6SR dzaAy3 !'bl ¢H

1. Ovidethe road system into segmentsr assessment and analysis
2. Document and determinéhe conditions of the each genent

3. Workwith the Road Agent to characterize and document the relative priority and amount of
traffic for each road segment

4. Reviewmaintenance or repair methods by category with the Road Agent

5. Selectappropriatemaintenance or repair methosifor each road sgmentwith the Road
Agent

6. Reviewanticipated changgto the road conditionand costs based on selected methods.
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SRPC staff developed an inventory of road conditions for all paved;rwamtained roads baseoh a
list of roads derived from NHDOT centerline shapefiles. The roads were assessed in October 2015. The
Road Agent evaluated each road segment for the relative amount of traffic that it bears and the relative
importance to the townSRP@ntered the data into the RSMS program, which developed a Pavement
Condition Index (PCI) and a list of maintenance and repair recommendations. Workintipésenm
SRSMS repts, town officials are able tdevelop a detailedongterm work plan and budget
Based on the information entered into the SRSMS Forecasting program, the tool can:

1 Calculate a Pavement Condition Index (PCI)

Calculate a road segmentigrity
Suggest maintenance amdpairs
Calculate estimated repair costs
Develop reports

= =4 -4 A

TheSRSMSofecasting program is not@roject-level tool; it focusesn the netwok as a whole. It is up
to the municipalityto make decisions regarding repairs.

Sections | through 11l of this report des@ihow SRSMS was applied to Rollinsf&ettion I\provides a
conclusion of the study. Appendices contegports that summarize the data and serve as a basis for the
conclusion.
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Section I: Road Network Inventory and Condition Survey

Identification and Characterization of Sections

Roads were ggmented into roughly quartemile sections by NH DOT, based mhabn road geometry.
Ninety-one sections were defined for the 17 iiles of roads assessed. Segmeatsged in length from
111to 1,916eet.w 2 f f A yRéa#l AgedR @dewed each segment and characterized its local
importance and the relative volume tfffic that it handles, using five-point scalefor each segment

Pavement Condition Rating

Rating the conition of paved road segmentderives from tle common practices dfighway personnel

who rely heavily on visual inspections and experience to schedule maintenance activities. One problem
with this approach is that experience dfficult to transfer from one person to anothefdditionally, it

can bedifficult to objectively explain maintenance decisions to local governing bodies. SRSMS applies a
comprehensive condition rating technique based on sound engineering and management practices.
These techniques enable the user to draw objective, consisémt,easyto- explain conclusions.

Researchers and practitioners have developed several pavement condition rating techniques based on
visual inspection. A road segmestinspected, and the severity and extent of surface distresses are
recorded. The SRSMS distress characteristics for pavement include:

Road Pavement Distresses
1 Longitudinal andransverse cracking
Alligator cracking
Edge cracking
Patching angbotholes
Drainage
Roughness
Rutting

= =4 =4 4 4 A

Experience with SRSMS has shown that users can accurately determine conditions from a vehicle, with
closerinspection where necessary. SR#&f used SRSMS software to enter the road coowlit

information for each segmenthe condition information, along with the traffic volume and importance
ratings were combined, resulting in a PCI for each segment that could range from 1 to 100 where 100
represents top condition. In Rollinsfosg#gment Pavement Conait Indexes rangeddm 43to 100.

The overall network PCI was 70.Figure 2 represents the pavement conditions at the time of the
assessment, grqed into three broad categories: good, fair, and poor.
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Figure 2. Road Pamrent ConditionsRollinsford, NH
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Section II: Approaching Road Repair Needs

Pavement Preservation

Over time all roads deterioratéhe exact rate will vary based on local conditions. Pavement
preservation is a program employing a network level, largn strategy that enhances

pavement performance by using an integrated, eeffective set of practices that extend the
pavement lifejmprove safety, and meet motorist expectations. Pavement preservation is a set
of non-structural applications to preserve the surface, including minor rehabilitation as well as
preventative and routine maintenance ranging from crack sealing to thin owerlay

lff (22 FTNBdzSydftes YdzyAOALIt 2FFAOAILIE A asSd LI
most deteriorated roads the highest priorities. Such roads are also the most expensive to

repair, which commits a large amount miunicipalfunds to oy a few roads. Inadequate funds

remain to accomplish the relatively inexpensive preventative and routine maintenance. These

roads have low to moderate deterioration and can have their useful lives extended significantly

at a lower cost by utilizing pavemepreservation strategies.

Figure 3 is a graph oféhsmoothed curve gbavementlife which shows pavement condition
over time. This graph illustrates the efficiency of preventative maintenance in the early years
over expensive rehabilitation in the later years.
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Figure 3Life of Pavement (Pavement Condition over Time)
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Section Ill: Selection of Maintenance and Repair Options

Maintenance and Repair Options
In meeting withRollinsfordstaff, materials on a wide variety of potential repairategies

(nearly twenty) wergorovided and discussed (See associated docunfgrendix ESRSMS
Remir Strategies). Some strategies are more applicable than others basashwerous
variables:conditions, expensegnd even the amount of sunshine received on site. Generally, in
addition to deferred maintenance, the repairs fall into
three broad types: Riservation, Repair & Overlay, and
Rehabilitation & Reconstruction.

Good Preservation

1. Deferred MaintenanceNo action required. The road Candidate Profile

section is in very good condition. q

Sound structural

2. Preservation MaintenanceSealing cracks and pavement with

patching potholes for specific small areas; routine good profile
maintenance should include cleaning ditches and f Minor to moderate
culverts. Crack sealing, patching, ditch and culvert surface distress
cleaning, and mowingf shoulders and adrent areas  PCI>60

are essential to obtaithe intended service life from a
section of pavement. Examples include crack, fog, sa
and chips seals as well as isolated patch & shim.

Routine maintenance can ually be performed by thenunicipal road crewit is recommended
tobeincludlk Ay (GKS (26y Qa | yoAdizrefuiridgdoRtBeSniaibtenaricg/ @ 2 OF
are deteriorating over timeAdequate funds should be made available consistently across

annual budgets to ensure thabads n good condition remain in good condition

3. Repair and OverlayCoating of the surface and chip seals of thin (1¥2 inch) overlays are used

to prevent or slow further deterioration. Hot mix asphalt (HMA) overlays and milling are

examples of these tymof strategies. Repair and overlay is performed on roads that are in

sufficiently good condition and require inexpensive repair to extend road life. Much of the work

Ad SAGKAY (GKS Lzt AO 62N] & RSLINIGYSyadoa OF LI o6

4. Rehabilitation and Rebuildindhesenclude major repairs of the road surface such as an
asphalt overlay after surface preparation or the excavation of the road base, the replacement
and often the addition of aggregate, and new paved surface. The noeldding its sukbase

has deterioraéd to such an extent that the base must be replaced or stabilized. Such conditions
are usually caused by too long a period of inadequate maintenance, and by poor subsurface
drainage. In the latter conditions, appropriate repair and/or new constructiontehds and

culverts should be included in the project. Full Depth Reclamation (FDR) projects fall into this
repair type. Contractors usually perform rehabilitation repairs.

Municipalofficialsoften attempt to fund theseprojects inannual budgets; howevehey
should consider the impact on routine and preventive maintenance. It is much less expensive in
the long run to keep good roads in good condition than to let them deteriorate to the point
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Road Surface Management Systdrollinsford, NH



where they ned rehabilitation. On th@ther hand,roads needing rehabilitation are rapidly
deteriorating and will become much worseiigkly without adequate funding (see Figure 4).

ReconstructiorcostsOF Yy F 0a2Nb | fF NAS LRNIA2YI AT y2i
with too few furds remaining foroutine and preventative maintenance. Municipalities should
consider fundingehabilitationthrough a Capital Improvements Program (CIP).

Figure 4 illustrates the suggested repair options along the pavement life curve.

Treatment Placement Timing

Excellent Crack Seal / Fog Seal

Chip Seal / Microsurfacing

Good ¥ ARSAM / Cape Seal / Shim & Chip Seal
Fair Bonded Wearing Course / Thin HMA
Poor &4 Mill & HMA / In-Place Recycling

Very Poor T FDR & HMA

Full Reconstruction

Pavement Condition

Failed

0 5 10 15 20 25
Time (Years)

Figure 4Treatment Placement Timing (Suggested Repairs According to Pavement Condition over Time)

Assigning Specific Repairs

In addition to generating a PCI for each road segment, the SRSMS software forecasts what PCI
could be anticipated annually if various repsirategies were applied over the next19 years.

The software not only projects the PCI of individual segments but also the full road network.

The SRSMS program provides a set of recommended repair alternatives consistent with the

f

repair strategy foSI OK NR I R aSOGA2yQa RNIAYylF3S FyR O2YyR]}

different maintenance and repair optionsSRPGtaff reviewed thesalternatives withthe
RollinsfordSelectman and Road Ageantd discussed the timing of such repairs and entered the
strategies identified by the Road Agent into the program where applicable.

Twoseparate scenarios werestdeloped, the first scenario by Rollinsford with the assistance of
SRP(and the seconavas adapted from the first scenario by SRPC with the addition of
pavement preservation techniquebltimately, he Town of Rollinsfordecided to use the first
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scenario to develojis ten year road maintenance plamhisscenario better reflected the types

of maintenanceand repair options that the towtypically perfornson itsroads.

Annual Repair Cost by Repair Category

Rollinsford_2016 - Rollinsford_Training

Year 8

$0 $1,995
$0 $0
0  $213,150
30

Year 9
$0
$0

Year 6
$4,288
$0
$155,875

Year 4 Year 7
$0
$0

$49,390

Year 5
$0
$0

$20,554

Year2 Year3

$0 $0
$0 $0
0  $193,052

$0

Year 1
$0
$0

$35,142

Description

Crack Sealing
Deferred Maintenance
Overlays

Rehabilitate and
Bebuild

=
o

$145,895

Loy

$164,414  $203,244 $61,464 0  $205,600

$181,617
$0

Year 10
$0
$0

$195,949
$0

ol s s $isa0s Siiofe Sise Siouis: S20si00 Smii Sy 5159

Table 1Scenario 1 Annual Repair Cost by Repair Category

The first scaario referred tol a

Gw2t f AyaT2NRY NI TawA bhRaAlbsfordl &

ONEB

with the assistance of Strafford Regional Planning Commission. This scenario focuses on the

rehabilitationof some ofthe Z sy Qa f2¢Sad t/ L

NERd sBelt in Xaple Tl KS  F AN

The following gars focus primarily on oviaying moderate level PCI roadg until Year 5 and 7
when rehabilitationof low PCI roads the priority. This management approach aligns with

Ag2NBG FTANROGE

good condition.

Annual Repair Cost by Repair Category

Rollinsford_2016 - Scenario2

Year 8
$8,143

Year 9
$0

$204,155
$0

Year 6
$4,288

Year7
$0

Year 4
$5,214

Year 5
$4,671

Year 2
$0

Year 3
$2,023

Year 1
$0

Description
Crack Sealing
Overlays

Rehabilitate and
Bebuild

$172,152
30

$0  $202,132

$0

$110,744  $130,986

$48,305

$159,875
$0

$0
$205,600

$78,566

$164,414  $203,244 $61,464

Y S K 2 R 2 rhath@id theoréadslthdzarBurréntlyini € S A &

R

Year 10

$0

$204,471

$0

o i e anhise s i Skl a0 150255 a5 e

Table 2Scenario 2 Annual Repair Cost by Repair Category

¢tKS aSO2yR aOSyYylI NA2 NBFSNNBR G2 I &

G{ OSYy I NR 2H

scenario is focused on using pavement preservation methods to increase the overall network

PCI. In cder to create this scenario, tweaks were made te tiriginalscenario. The

rehabilitationeffortsin Year 1, 2, and 7 were unchangesiseen in Tablel#cause the roads
selected are vital to the transportation network. However, some of the allocatediétation
funds inYear 5 were refocused to addretb® preservation of good roads with crack sealing
andoverlays. Overall, more funds wepeat into preservation techniques with periadcrack
seals and overlays. These pavement preservation techniqeesased the overall PCI in Year

10 to 76.2from the anticipated 46.72 before repaies seen in Table 4.
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Annual Repair Cost and PCI

Rollinsford_2016 - Rollinsford_Training

Yearl Year2 Year3 Year4 Year5 Year6 Year7 Year8 Year9 Year10

Average PCI Before Repairs 70.72 67.53 64.49 61.59 58.82 56.17 53.65 51.23 48.93 46.72
Average PCI After Repairs 7247 70.72 70.49 69.61 68.70 70.03 68.21 69.66 69.69 74.56
Total Repair Cost 199,556.0 203,244.3 193,051.8 110,853.9 166,448.0 164,162.2 205,599.5 215,145.0 181,616.8 195,949.2

7 1 0 8 9 5 1 5 3 3

Table 3Scenario 1 Annual Repair Cost and PCI

Annual Repair Cost and PCI

Rollinsford_2016 - Scenario2

Yearl |Year2 Year3 Yeard4 Year5 Year6 Year7 Year8 Year9 Yearl1l0

Average PCI Before Repairs 70.72 67.53 64.49 61.59 58.82 56.17 53.65 51.23 48.93 46.72
Average PCI After Repairs 73.29 71.50 71.82 73.30 75.37 76.41 74.30 73.78 73.85 76.12
Total Repair Cost 242,979.5 203,244.3 204,155.5 177,421.6 183,961.5 164,162.2 205,599.5 180,295.0 204,154.9 204,470.6

9 1 8 2 3 5 1 5 9 2

Table 4Scenario 2 Annual Repair Cost and PCI

Section 1V: Conclusion

Thepilot of the SRSMS program with tliewn d Rollinsford was successful. Local staff and
decisionmakers were impressedith the power and flexibilityof the program for both
planning oflong-term road maintenance needs and budgetary consideratiofisey éel that it
will be avaluabletool for planningroad management in the future.

As expected withany pilot program, the process revealegys in which th&&RSM$Brogram

can be improved. The software did not include all of the repair oytithat are integal to road
maintenance and repasuch agulverts, swales, bermsind drivewaydathering. In order to
adjust forthis, the Town created a separate excel sheet using the information generated from
the software. Thisheetallows for them to add costs thaire not included in the software in
order to get more accurate cost estimatasd plan budgets

Rollinsfordstaff and decisionmakers said theyould like to continue to work with the SRSMS
program to manag their roads and budgets annually
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Appendix

Appendix A: Rollinsford_Training Analysis Detail Report

Rollinsford_2016 - Rollinsford_Training

Priority |PCI Street

835
75

75

75

75

51

51
2425
25

78

Road Surface Management SystdRollinsford, NH

66 Baer Rd
100 Baer Rd
100 Baer Rd
100 Baer Rd
100 Baer Rd

76 Beccaris Dr

76 Beccaris Dr

63 Berwick St

Cemetary Access Rd

88 Clement Rd
88 Clement Rd
81 Clement Rd
81 Clement Rd
83 Clement Rd
83 Clement Rd
93 Cottage Ln
80 Cricket Ln
59 Cross St
80 Doherty Ln
100 Foundry St
60 Foundry St
60 Foundry St

SRI
1.3910060__
13910060__
L3910060__
13910060__
13910060__
13910095__
13910095__
13910217__
1L3910067__
13910065__
1.3910065__
13910065__
13910065__
1L3910065__
13910065__
13910223 __
13910098__
13910207__
13910225__
1L3910070__
13910070__
13910070__

Analysis Detail Report

Order |[Length (ft) ‘Wldlh(ﬂ) Lanes |Surface Type |Year |[Repair

NN sl alalalalwlwlplp]alalalalnp]lalolsalwl ol

1320
1320
1320
1321
1886
1320
1390

218

612
1320
1320
1319
1319
1288
1288

748

879

593
1321
1320
1320

24
24
24
24

[N)
=

BRRBRNRENBRN3NNRNRNRRR3a8S

2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
1 Paved

Unpaved

2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
2 Paved
1 Paved
2 Paved
2 Paved
2 Paved
2 Paved

9 HMA Overlay (15")
9 HMA Overlay (1.5
10 HMA Overlay (15")

7 FDR & HMA (4")

8 HMA Overlay (15"

7 FDR & HMA (4")

8 HMA Overlay (15")

7 FDR & HMA (4")

8 HMA Overlay (1.5")

8 HMA Overlay (15"
10 HMA Overlay (1.5")

4 FDR & HMA (4")

9 Milling / HMA (1.5

1 HMA Overlay (15"

1 FDR & HMA (4")

6 Crack Seal (Major

Cost

$29366.35
$30923.66
$2887.55

$69109.08
$24077.95
$69056.72
$24059.71
$67433.71
$23494.25
$11163.41
$17076.30
$20673.39
$17059.41
$19328.16
$57208.02

$2143.85
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